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Euclid's Data is a work that has tended to be ignored in 
favor of the far more famous Elements. James Gow characterized 
the Data as "a series of easy riders on the Elements," and &tits 
Cantor considered it an exercise or review book ("Ubungss&ze 
zur Wiederauffrischung der Elemente"). Shuntaro Ito argues per& 
suasively here, however, for the view that the Data was not an 
elementary book but was meant to provide assistance in the 
process of discovering new proofs by means of analysis, one of 
the most important methods of Greek mathematics. Analysis works 
as follows. Suppose one is set the task of proving that a given 
result is true. To do this, one first assumes that the result 
to be proved holds, and then reasons from the conditions fulfilled 
to other conditions that must also hold if the given conditions 
are met. This process is, continued until conditions are arrived 
at that one knows how to derive from first principles. once this 
has been done, the order of reasoning is reversed. Beginning 
from conditions previously derived from first principles, one 
derives implications until reaching the desired new result. In 
this process the earlier reasoning from the desired new result to 
its implications provides a guide to the steps that this reversed 
reasoning may profitably take. In some cases the original impli- 
cations may be simply reversible. When this is not the case# the 
mathematician may distinguish the conditions 'under which a rever- 
sal is valid (the diorismos). one continues in this way until 
the desired result is derived. The Data is designed to make the 
process of analysis easier by preestablishing usable strings of 
reasoning from what is known or given (i.e. data) to the mathe- 
maticai implications of such original "givens." 
In this volume, Ito edits the medieval Latin translation 
of the Data from the four known manuscripts and provides an Sng* 
lish translation on the facing pages. There is no certain evk- 
dence concerning the identity of the translator, but it is 
probable that the Latin translation was made in Sicily during 
the 12th century from a Greek copy and that the translator wae 
the same person who translated Euclid's Optics and Catoptrics 
and Proclus' Elementatio physica from the Greek at about the 
same time. It is also possible, but the evidence is much less 
consistent, that this same translator may have translated from 
the Greek Ptolemy's Almagest and Euclid's Elements. Ito provide8 
031%0860/83 $3.00 
Copyright 0 1983 by Academic Pass, d#c. 
All rights of reproduction in ony form rescrurr). 
a balanced review of the evidence on this latter question without 
coming to a definite conclusion. Since, as Ito shows, the Latin 
translation follows the Greek very closely, and since the Greek 
manuscript the translator used seems to have come from a rather 
good tradition, Ito's translation of the Latin into English pro- 
vides the best available English translation of the Data ever? 
for those who are interested in Euclid himself rather than in 
the medieval Latin tradition. Ito states that for the Data there 
is less difference between the pre- and post-Theonine $raditj.ons 
than there is for the E.Zements. The English version most used 
up to now is that of Robert Simson [1762/1791/1829]. Simson, 
however, so thoroughly changed and rearranged the text to remove 
passages he found mathematically objectionable- believing he 
was coming closer to the Euclidian original- that his version 
is of little use to those who want to know the exact text used 
in an earlier period. Other available modern translations of 
the Data are by F. Peyrard [1814-18181 and C. Thaer [1962]. 
This volume is rather handsomely done. There are a few, but 
relatively minor, things to complain about in the text and trans- 
lation, and a few obvious typographical errors (e.g., mangitudine 
. . for magnitudine, p. 146). The preliminary chapters providing a 
history of the Data are well done. Ito provides an 18-page index 
of all the Latin words found in the text, giving in most cases 
the corresponding term from the standard Greek text of the Data 
published by H. Menge in Vol. 6 [Heiberg and Menge 1883-19161. 
The most surprising aspect of the edition is the extreme 
shortness of Ito's commentary on the text, which fills only a 
little more than three pages for a text and translation of 86 
pages each. There are many aspects of the text not discussed 
here on which Ito's comments might have been of value. For some 
of these it is still worth looking at Simson's edition and notes 
for suggestions as to the tack that might be taken. 
On one point of difficulty in the text Simson is of no use, 
The difficulty concerns Definitions XI and XII and the proposi- 
tions based on them. The Latin of the definition reads: 
XI. Magnitude magnitudine dato maior est quam in 
proportione, quotiens, ablato dato, reliquum ad idem 
proportionem habet datam. 
XII. Magnitude magnitudine dato minor est quam in 
proportione, quotiens, adiuncto dato, totum ad idem 
proportionem habet datam. [Ito, p. 561 
Simson is of no help because he says, "The 11th and 12th are 
omitted, because they cannot be given in English so as to have 
any tolerable sense" [Simson 1762/1791/1829, 4621. Ito translates 
awkwardly: 
XI. A magnitude is greater than another magnitude 
by a given [magnitude] as in ratio, when, the given 
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[magnitude] having been subtracted, the remainder has 
a given ratio to the same [magnitude]. 
XII. A magnitude is less than another magnitude 
by a given [magnitude] as in ratio, when, the given 
[magnitude] having been added to it, the whole has a 
given ratio to the same [magnitude]. [Ito, p. 571 
One of Ito's few notes concerns these definitions (p. 227). 
It seems to me that Ito has got the sense of these definitions 
correctly, but he doesn't show it in his translation. A better 
translation, for instance, of Definition XI, might be: 
XI. A magnitude is by a given magnitude more than 
in ratio to a [third] magnitude when, the given magnitude 
having been subtracted [from the first magnitude], the 
remainder has to the same [third magnitude] a given 
ratio. 
This avoids the awkward "greater...as in ratio" of Ito's transl- 
tion. Nevertheless, the whole notion seems somewhat primitive 
as is brought out by the propositions based on these definitions. 
In many of these it is shown that the conditions of Definitions 
XI and XII are met, and yet it may be by rather arbitrary magni- 
tudes. Thus 20 might be known to be more by a given magnitude 
(say 10) than in a double ratio to 5 (i.e., (20 - 10): 5 as 2:l). 
Why would one want to know the relation of 20 to 5 in this form? 
Another point of greater interest concerns the Data's treat- 
ment of ratios. The first two definitions of the treatise say: 
I. Spaces, lines, and angles are said to be given 
in magnitude, when we can assign equals to them. (Data 
magnitudine dicuntur et spatia et linee et anguli, 
quibus possumus equalia assignare.) 
II. A ratio is said to be given, when we can find 
an equal to it. (Proportio dari dicitur, cui possumus 
equalem invenire). [Ito, pp. 54-551 
The first proposition and its proof are then as follows: 
I. The ratio of given magnitudes to one another 
is given. Let A and 3 be given quantities. I say 
that the ratio A:B is given. Since the quantity A 
is given, it is possible to assign an equal to it. 
Let this be assigned and be G. Further, since the 
quantity B is given, it is possible to find an equal 
to it. Let it be assigned and be the quantity D. 
Since the quantity A is equal to the quantity G and 
the quantity B to the quantity D, then A:G = B:D. 
By permutation, A:B = G:D. Therefore, the ratio A:B 
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is given, for the ratio equal to it has been assigned, 
namely, the ratio G:D. [Ito, p. 591 
From a modern point of view, it is hard to know how to construe 
this. The proof is, indeed, based on the definitions given, but 
it also uses the rule that if A:G = B:D then A:B = G:D, a propo- 
sition taken from Book V of the Elements, as one manuscript 
indicates in the margin. Doesn't this proposition (Elements V 26) 
presuppose that if quantities are given their ratio will be 
given? Or what of the third definition of Book V which says that 
"A ratio is a sort of relation in respect of size between two 
magnitudes of the same kind"? Proposition I of the Data says 
only that "the ratio of given magnitudes to one another is given," 
and fails to say that these magnitudes must be of the same kind 
(both lines or areas or angles, etc.) Should we conclude that 
in the Data ratios between unlike magnitudes are allowed or, 
more likely, that Euclid here simply forgot to add the condition 
that the magnitudes must be of the same kind? (Should all of 
the Elements be presupposed?) We ought perhaps to consider that 
the point of Proposition I of the Data is to show not that there 
will be a ratio of A to B, but that this ratio, assumed to exist, 
will be known. Indeed the proof of Proposition I does produce a 
second ratio, G:D, equal to A:B, thereby fulfilling the condition 
of Definition II for a ratio to be known. But why should G:D be 
known any more than A:B itself? 
To get around some of these problems Simson, in his version, 
changes Definition II to read, "A ratio is said to be given, 
when a ratio of a given magnitude to a given magnitude which is 
the same ratio with it can be found" [Simson 1762/1791/1829, 3651. 
This may make a better starting point than the definition found 
in the existing Greek and Latin texts, but, in fact, it is the 
definition as found in the existing texts that is used in the 
later propositions, with little or no evidence that Euclid's 
original text ever corresponded more nearly to Simson's version. 
As in this case, so in many other cases, there is a multitude of 
evidence in the Data concerning Euclid's treatment of ratios 
which might be used to advantage in a history of concepts of ratio. 
Ito may be right that the Data was not merely an eXCerCise 
text, but rather a work to be used in analysis of more difficult 
problems. Perhaps he is also right that there are fewer differ- 
ences between the pre- and post-Theonine texts of the Data than 
is the case for the Elements. There may, however, have been pre- 
Theonine changes. For instance, the last three definitions of 
the Data, apparently never used in the rest of the work, are said 
to have been added by Apollonius of Perga. There is also evidence 
that the text used by Pappus in the first part of the fourth cen- 
tury A.D. was considerably different from the texts which are 
extant. 
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Though the Data frequently cites the Elements in support.of 
its proofs (at least there are citations in the margins of the 
Latin texts), the historical relationship between the texts is 
not at all clear. I would be hesitant to suppose that the Data 
gives us a more considered version of Euclid's views than the 
Elements, but it would be interesting to see how differences 
between the Data and the Elements might be explained. Where, 
concerning a given problem, there are a number of names and mag- 
nitudes, A, B, GD, and whatnot, some of which magnitudes are 
supposed to be "given" and others not, one wonders whether the 
"not-given" magnitudes can be said to serve the function of 
algebraic unknowns. Besides given magnitudes and ratios, the 
Data considers rectilineal figures given in species and points, 
lines, angles, and circles given in position. 
Because of the importance of the topics discussed, Ito's 
text and translation should prove to be a very welcome addition 
to the available primary sources for the history of ancient and 
medieval mathematics. 
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